Introduction {#sec1-1}
============

About 5--11% of hospital admissions are due to complications of medication error and nonadherence.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6]\] Nonadherence to medication can lead to treatment failure and more hospitalization that can be both physically and emotionally stressful. Studies reveal that up to 50--60% patients show poor drug adherence and it is considered the most common cause of treatment failure.\[[@ref7][@ref8]\] Management of chronic disorders such as AIDS is complicated because of pill overload, burden of associated infective conditions, and lifelong drug therapy. Thus, the present study was planned with the aim to correlate between nonadherence to anti-HIV medication and level of anxiety using Hamilton Anxiety Rating Scale (HAM-A), and also to analyze the factors associated with anxiety that can lead to nonadherence in patients attending antiretroviral therapy (ART) center of a tertiary care hospital of Odisha.

Materials and Methods {#sec1-2}
=====================

This hospital-based, cross-sectional, observational, case-control study was conducted in patients attending ART center of a tertiary care teaching hospital of Odisha. The study continued for 6 months (July 2014 to December 2014). Permission of institutional ethics committee was obtained before starting the study. Patients within the age group of 18--60 years, on standard ART therapy and complying with the protocol were included for this study. Patients who were on any other medications for other chronic disorders and those with the previous history of anxiety or any psychological problem associated with anxiety were excluded from the study. Seventy-eight patients attending ART center of a tertiary care hospital of Odisha were interviewed for inclusion in the present study, out of which 55 patients complied with the protocol. Patients were designated as nonadherent by referring to the white card maintained by the ART center. Adherence is expressed in the white card in terms of percentage of pills taken out of a total number of pills given at previous visit by doing a pill count at every visit. Personal identification numbers were deleted to ensure anonymity. The proforma covered detailed demographic profile of patients, utilization pattern of antiretroviral drugs, adverse drug reactions (ADRs) encountered and other causes of anxiety that could have contributed to nonadherence. Symptoms of anxiety were entered in the HAM-A to reach at a total score.\[[@ref9]\] This scale measures in a total score range of 0--56, where \< 17 indicates mild severity, 18--24 mild to moderate severity, 25--30 moderate to severe, and \>30 very severe level of anxiety.
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### Statistical Analysis {#sec3-1}

The mean anxiety score of the nonadherent group was compared with that of the adherent group using unpaired Student\'s *t*-test and *P* \< 0.05 was taken as significant. Odds ratios (OR) with 95% confidence intervals (CI) were obtained for all causes for possible association with nonadherence. In addition, prevalence rate of each factor was calculated among the nonadherent patients.

Results {#sec1-3}
=======

In the adherent group, only 10% patients had mild to moderate level of anxiety as per the HAM-A and rest had only mild anxiety. None of the patients had moderate to severe or very severe anxiety. On the contrary, when NA group was analyzed, 46% patients had very severe anxiety, 17% had moderate to severe anxiety, 28% had mild to moderate, and 9% had mild anxiety \[[Table 1](#T1){ref-type="table"}\]. When the mean anxiety score of nonadherent group (28.7) was compared with that of adherent group (8.5), the value was found out to be highly significant statistically (*P* \< 0.001) suggesting high level of anxiety is associated with nonadherence to ART.

###### 

Comparison of anxiety level of adherent & non-adherent subjects
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In the adherent group, the mean age was 36 years. The male:female ratio in this group was 1:1 suggesting no gender difference. Sixty percent of the patients had residence near to ART centre. On the other hand, the mean age of the nonadherent group was 41 years. Male:female ratio was 3:1 and 62.9% of patients have their residence far away. The educational status and monthly household income were comparable in both groups.

For most of the patients who were nonadherent, more than one factors were observed that could have increased anxiety level leading to nonadherence. The most common factor was a long distance from ART centre (62.86%); next common cause was an economical problem (31.43%). Forgetfulness and fear of ADRs contributed for 22.86% cases of nonadherence. Development of potential ADRs (8.57%), ignorance (5.71%), and noncompliance (2.86%) were other causes of nonadherent behavior \[[Figure 1](#F1){ref-type="fig"}\]. When the OR with 95% CI were calculated for each of the above factors, long distance from ART center was found out to be the factor with highest OR which suggested strongest positive association.

![Various causes of nonadherence to antiretroviral therapy](IJPharm-47-672-g002){#F1}

[Table 2](#T2){ref-type="table"} presents different (ADRs) observed with the use of antiretroviral drugs. Anemia was observed in almost 90% of patients on Zidovudine-based therapy; out of which, 10% had severe anemia (\<7 g/dl Hb). Drowsiness, irritability, and pigmentation of nails were also more commonly associated with AZT-based therapy. Use of efavirenz was associated with rashes and dizziness in these patients. Nausea and vomiting were common ADR with all the three drugs, i.e., Zidovudine, Lamivudine, and Nevirapine. Peripheral neuropathy was more commonly observed with Stavudine-based therapy.

###### 

Adverse drug reaction profile of patients on ART
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Discussion {#sec1-4}
==========

Nonadherence to medication is a very common problem in chronic disorders. This problem is aggravated in countries such as India because of the associated low socioeconomic condition and low educational background of the people suffering from these disorders. A number of Western studies have highlighted the association of high anxiety level with ART nonadherence. There is a possibility that anxiety level in our patients is more complicated because of the complex socioeconomic condition. Literature search revealed that there is a paucity of data regarding drug adherence in HIV-infected patients on drug therapy in our set up. Hence, this study was undertaken to quantify nonadherence to anti-HIV therapy, to probe the possible association of anxiety level with nonadherence and to explore the other causes leading to anxiety. Theofilou of Panteion University, Athens, Greece, found that anxiety is associated with sub-optimal medication adherence in diverse samples of patients with HIV.\[[@ref10]\] Sundbom and Bingefors suggested that patients experiencing symptoms of psychological distress are at increased risk of NA and would thus benefit from extra attention.\[[@ref11]\] St. Louis *et al*. of Washington University, USA, found an association between anxiety and poor rates of HIV viral suppression.\[[@ref12]\]

Present study provides data from the Eastern region of India. The findings were quite similar to those of previous studies in this field. In contrast to mean age, which was comparable in both the groups, male:female ratio was found to be more in the nonadherent group. This male preponderance may be due to the fact that males are mostly the earning members of the family and so they have to stay out of station many times from where they cannot come for drug collection. In addition, males are more predisposed to alcoholism and substance abuse which may lead to anxiety and thus, poor adherence. Other parameters such as the educational status of the patients and monthly household income were similar in both the groups.

HAM-A is a standard procedure to measure anxiety level of the patients. A significant percentage of patients (46%) had a very severe level of anxiety among the nonadherent group. This is followed by 28% mild to moderate level of anxiety, but on the contrary, only 10% of the patients in the adherent group had mild to moderate level of anxiety. Mild anxiety is expected with any AIDS patients because of sociocultural stigma in our society.

When different causes of nonadherence to ART were traced, increased distance from ART center for the collection of ART drugs was observed to be the most strongly associated factor (\~63%). This finding suggests that more number of ART centers can help ART adherence. Travel from distant areas, lack of a regular suitable vehicle, financial problems, and possible loss of wages for that day are important factors which lead to anxiety and prevent the patients from coming to ART centers for drug collection. The second most common factor associated with nonadherence was an economical problem, which could again lead to increased worry and anxiety. The third factor was forgetfulness and fear of ADRs which might be aggravated by anxiety. The development of potential ADRs might have led to even more anxiety and apprehension. Ignorance regarding the benefits of medication, their proper dosage, and the possible ADRs might be the cause of anxiety which would then lead to nonadherence.

This study evaluates the association between two very common, yet not readily apparent, problems in health care professional\'s practice, i.e., psychological distress and NA. While patients with symptoms of anxiety often visit their health care professional, the majority of these visits are for somatic symptoms.\[[@ref13]\] As a consequence, the psychological distress may not be revealed.\[[@ref14][@ref15][@ref16]\] It is important, therefore, to watch for early indications of psychological distress in order to identify possible future NA. A negative spiral could plausibly be initiated if the psychological distress is not discovered: Poor physical health can cause poor mental health, which can result in NA, and NA can result in even poorer physical health, and even worse mental health.\[[@ref17]\] Consequently, health care professionals need to be conscious of the connection between psychological distress and NA. When patients obtain relief from their psychological distress, improvement in medication adherence is possible. Screening for anxiety is an important aspect of routine care. Specific interventions for anxiety can then be tested to improve outcomes in the HIV outpatient setting.

Conclusion {#sec1-5}
==========

Our study conclusively proved that nonadherence to anti-HIV medication is associated with the severe level of anxiety in comparison to adherent patients. Distance from ART center was the most strongly associated causative factor for anti-HIV nonadherence. Anemia was the most common ADR seen in patients on ART in this study. The inclusion of questions on both intentional and nonintentional type and active approach of the patients that excludes selection bias were the strength of our study. However, the small sample size and short study duration were the limitations of this study. Further study including a larger sample size can provide additional information for this complicated problem in the management of this chronic disorder.
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